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ABSTRACT : PURPOSE: To keep off any deformation in the whole catalyzer as well as to prevent the 
blow-by of exhaust gas from occurring by drilling plural holes in a metal plate before 
winding a metal earner catalyzer and, after winding it, making these holes accord with 
each other, then forming an air-fuel ratio sensor inseting hole. 

CONSTITUTION: Plural holes 50-52 are drilled in the metal carrier catalyzer 20 made up 
of assembling a flat metal plate 21 and a corrugated metal plate 22 as one body at 
specified intervals. And, after winding the metal carrier catalyzer 20, these holes 50-52 
are accorded with one another, forming an air-fuel ratio sensor inserting hole 30. With this 
constitution, the sensor inseting hole is fonmable without deforming the whole catalyzer, 
thus the blow-by of exhaust gas is preventable. 
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A sensor (200) including: an upper shell (102), an outer shield (108) disposed in physical 
communication with the upper shell (102), a sensing element (100) comprising a sensing 
electrode (12) and a reference electrode (14) disposed at a sensing end of the sensing 
element (100), wherein the sensing end is disposed in the outer shield (108), and a 
sampling tube (1 1 0) extending from the outer shield (1 08). The sampling tube (1 1 0) is 
configured to enable fluid communication between the sensing element (100) and an 
environment external to the outer shield (108). Also disclosed are a method of making that 
sensor and a method of using that sensor. As an additional embodiment the sensor can be 
used in an exhaust gas treatment device where the sampling tube is positioned in a 
substrate as a catalyst or a filter. 



